The reactions were performed under normal atmosphere condition. S-alkyl sulfurothioates and S-aryl sulfurothioates was prepared according to the literature methods.
1,2 All reagents and solvents used in this work were obtained from Merck and were used without further purification. TLC analyses were conducted on Merck silica gel GF254 plates. Plate chromatography was performed using silica gel 60 PF254+366. All products are known and were characterized by comparison of their spectral ( 1 H NMR, 13 C NMR, and GC-Mass) and physical data with those of authentic samples. The 1 H-NMR spectra were recorded at 400 and 300 MHz and the 13 C-NMR spectra were recorded at 100 MHz in CDCl3 with TMS as internal standard. Chemical shifts were reported in units (ppm) by assigning TMS resonance and all coupling constants (J values) were reported in Hertz (Hz). The data of 1 H NMR was reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, m =multiplet and br = broad).
Experimental details

2.1.General Procedure for the Synthesis of S-alkyl sulfurothioates
Alkyl halide (10.0 mmol), sodium thiosulfate pentahydrate (2.98 gr, 12.0 mmol) was taken in methanol-water 3:1 (20 mL). The reaction mixture was stirred and heated to 65 °C. Upon completion of the reaction, the mixture was cooled to room temperature, and then concentrated on a bath temperature of 40-45 °C to remove the methanol and water. The resultant solid was treated with methanol (50 mL), heated to 50 °C (most solid dissolves), and filtered. This removes excess sodium thiosulfate and sodium chloride. The filtrate was concentrated to a white solid. the mixture was washed with n-hexane, filtration, and drying under vacuum at 50 °C.
2.2.General Procedure for the Synthesis of S-alkyl sulfurothioates
To a stirred mixture of iodobenzene (1.02 gr, 5.0 mmol), sodium thiosulfate pentahydrate (1.88 g, 7.5 mmol) and CuI (0.09 gr, 0.5 mmol, 10 mol%) in DMSO (5 mL) was added 1,10-phenantroline (0.18 gr, 1.0 mmol, 20 mol %) and stirred for 5 min at room temprature and then heated at 80 °C for 4 h under nitrogen atmosphere until completion. The reaction mixture was cooled to room temprature. Saturated aqueous NaCl (15 mL) was added, and the mixture was stirred vigorously at room temprature for 1h. The mixture was filtered and the solid was washed successively with saturated aqueous NaCl and n-hexanes. The solid was dried under vacuum at 50 °C for 3 h.
General Procedure for the Synthesis of metal organic frameworks (MOF-199)
The MOF-199 was prepared in a yield of 87% using the reaction of Benzenetricarboxylic acid and Cu(OAc)2.H2O in a 1:1:1 mixture of DMF:EtOH:H2O using a literature procedure. The structures of MOF-199 were deduced from their FT-IR, EDX, X-ray and SEM spectral data, The FT-IR spectra (Figure 1a ) displayed absorptions at about 3446 cm -1 for water molecule, 1625 and 1444 cm -1 for carbonyl group of Benzenetricarboxylic acid and double bonds of benzene in order. It also shows the incorporation of Cu metal inside the framework organic and a uniform distribution of the particles throughout the framework, confirmed by EDX analysis (Figure 1b) . The X-ray powder diffraction patterns (Figure 1c) exhibited the presence of the main dif-fraction peak in the 2θ=11. Scanning electron microsco-py ( Figure  1d ) shows existence crystals in nano size. All dates are similar to that of other MOF-199 samples previously mentioned in the literatures. 
General Procedure for the Synthesis of unsymmetrical disulfides
A mixture of alkyl (aryl) halide (1.0 mmol), potassium O-ethylcarbonodithioate (0.24 gr, 1.5 mmol) and MOF-199 (4.0 mg) were added to DMSO (2.0 mL) at 80 o C for 12 h. After complete conversion of the alkyl (aryl) halide to O-ethyl-S-phenyl carbonodithioate, RS2O3Na (1.0 mmol) and K2CO3 (0.14 gr, 1.0 mmol) were added and refluxed at 80 o C for 12 h. The progress of reaction was monitored by TLC. Upon completion of the reaction, the mixture was cooled to room temperature and then filtered. The filtrate was evaporated under vacuum, CH2Cl2 (20 ml) was added and the mixture was washed with H2O (2 × 15 ml). The combined organic layer was dried over Na2SO4, and filtered to afford the crude unsymmettrical alkyl (aryl) disulfide, which was purified by plate chromatography (silica gel, n-hexane-ethyl acetate, 20:1; in the case of 5d, 5f, 5i, 5j, 5n, and 5p was 4:1).
General Procedure for the Synthesis of symmetrical disulfides
The mixture of alkyl (aryl) halide (2.0 mmol), potassium O-ethylcarbonodithioate (0.48 gr, 3.0 mmol) and MOF-199 (8 mg) in DMF (15.0 mL) in 25 mL round-bottom flask was stirred at 120 o C for 8 h. The reaction was monitored by TLC analysis. . Upon completion of the reaction, the mixture was cooled to room temperature and then filtered. The filtrate was evaporated under vacuum, CH2Cl2 (20 ml) was added and the mixture was washed with H2O (2 × 15 ml). The combined organic layers were dried over Na2SO4, filtered, and the volatiles were removed in vacuo. The residue was purified by plate chromatography on silica gel (nhexane-ethyl acetate, 20:1; in the case of 4e, and 4f was 4:1 and 2:1, respectively) to give the corresponding products.
General Procedure for the Synthesis of unsymmetrical sulfides
A mixture of aryl halide (1.0 mmol), potassium O-ethylcarbonodithioate (0.24 gr, 1.5 mmol) and MOF-199 (4.0 mg) were added to DMSO (2 mL) at 80 o C for 12 h. After complete conversion of the alkyl (aryl) halide to O-ethyl-S-phenyl carbonodithioate, alkyl (aryl) halide (1.0 mmol) and K2CO3 (0.058 gr, 1.0 mmol) were added and refluxed at 80 o C for 12 h. The progress of reaction was monitored by TLC. Upon completion of the reaction, the mixture was cooled to room temperature and then filtered. The filtrate was evaporated under vacuum, CH2Cl2 (20 ml) was added and the mixture was washed with H2O (2 × 15 ml). The combined organic layer was dried over Na2SO4, and filtered to afford the crude unsymmettrical alkyl (aryl) sulfide, which was purified by plate chromatography (silica gel, n-hexane-ethyl acetate, 20:1; in the case of 6g, 6k and 6l was 4:1).
3.Characterization of intermediate and products O-ethyl-S-phenyl carbonodithioate 3:
The product was obtained as a oil. 1 H NMR (300 MHz, CDCl3): = 7.76 (d, 2H-Ar), 7.37-7.12 (m, 3H-Ar), 3.26 (q, 2H-OEt), 1.14 (t, 3H-OEt) ppm. 
1-benzyl -2-(naphthalen-2-yl)disulfide 5b:
The product was obtained as a oil. 
1-benzyl-2-(p-tolyl)disulfide 5e:
The product was obtained as a white solid. 
1-(4-methoxyphenyl)-2-phenyldisulfide 5p:
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